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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and an 
apparatus for monitoring optical signal quality 
deterioration factors which contribute to realization of 
an economical and reliable optical network having a large 
communication capacity per service and can 
accommodate multimedia services having various signal 
formats and signal bit rates. 

SOLUTION: The monitoring apparatus 101 has a first 
and second evaluating parts 105, 107 for obtaining a 
mean Q-value parameter and waveform deterioration 
parameters from an optical signal amplitude histogram 
obtained from an optical signal under test, and a third 
evaluating part 1 1 1 which prescribes both the mean Q- 
value parameter and the waveform deterioration 
parameters, to decide whether the main factor of the 
optical signal quality deterioration is the waveform 
deterioration or others by comparison, etc., of these 
parameters, using an initial value or initial 
characteristics. 
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[00 1 63 ±!eBW$r^-t-s^^. jgrnwrngm 

mtx hfyj^frttftm^&M'^t-fX'h&spmQ 
Ttfi^ • mt^MMttmzx^xnhn&mzftm 

; t 5 x - 9 mmiMx-n ^titzmz^te) qms 
^mmttf^ x - 9m mx.nxi% ^titz^tm^-Mm^ 

c o o 1 7 ] ±iegwsr^-rs^«>. *micom^ 

.x - ? k "«? * - 9 hW-^QM^y 

X-9 UMlii X VW&SttS "? -5 * - IFfif Xg k , SolE 
3fcfl-^ • 3^^J£PJ£Xg£J:oT#^6MiBftfi 

ttw^its ±m^n mint/ * 9 * - * if 

WIS k s iff E¥te> Qffi; -C9 * - * IWBfc «t TSMM&it 



\tf X - ^ OSI^ffl k «T8B3tfi-9«S«ff ^ - 9 

mm^mx^htifzmmm^nm^vcj^ *-?<?)M 
tix^^m^-shM^t^^x^mx^^Q 

m^v^-9t %LJ&£W *y*-9k ym^ftWgW t 
S^^H^fWrS3te#ift«flMffiX^T*oT. U. 
*f$ft#Jt^^5^ -;?<D:£gpS:SiS£ i k fc: J: -? 

smmmunt £^nr& c k 2r#mk-r^ . 

[ooi8] »^l<«. fflBTtfi-f-ffilitx 

h^Ajffl^Xg* 4 . t'yhU— hf 0 (bit/s) 

XS k . HulB^^mxgt: i T # 4>ix«» ml B«^3t 

mif^. mvmLmm&f i (h z > (f t = 

(n/m) f 0 +a: n, mfig^t. afM7-lr7h 

JS^iS:) wyru y/;oy ^w^ru vmt 
y^x^k . HuiBm^.-9-yryyj/xm-.t 

[00 19] ifc. ff4L<(l Itria^m^liilSbXh 
^^A^XS*^ b'-y fl/- b f o ( b i t/s ) CO 

fcDiBLHIJafttff , (Hz) (f! 
= (n/m) f o + a : n, mJii^i:, alit7-t7 
h^^C) TV<>k*«#b*-y hU-hfo (bit/ 

s) <7)^^ AXD7 h <t H+Mv^yruy^A- 
#^ffl5fflM3fe(i-tf6*XSk . MIBffl5fflM7fefi#M 

*xst«t 0»fe*t4«fSBffii:fflRi3ee#*ifiiE»ate 

3tfI-^iJ i t/mif B-f y r U y^>» "W'XJO** ^>4J*t& 

ftftmxn k . friB3t^-«n:s^ «t o $ titzmm 

h^7AffpfiiXSk€r#tf. 

[0020] ffiL<li. Bt|ffi3tfi-^SIl6bXh 
^'^All^Xg*^ b' / h h f o ( b i t/s ) CO 



&.-t&m*)mLmwmtf. f, (Hz) (f, = (n/ 

m) f 0 +a:n, m{i@££i!L af±^"7-b •/ bm&. 

[0021] #iL<«s mz^Qm'U*- 

#>5£#>*;§$iJ8LSvMI (a) iD^t^gbxh^ 
Agff#j&>4> ri/^/Hj fc:fflMH-£®libxh^A# 

^w&g i ssseu a(B«e«>«i«t s vv« ( b ) i 

5 A^Rgfc g 0 £*§5£ L , r i^/p i j fc r 

o j zti^ixvwmmmtmmmmmtrmLg imt 

tL?tl<V¥&)iffi&fe<Dmb . r 1 j b r U-Ot' 

o j zti?ticommmm&<?>m<7>itt:¥&iQm^7x- 

?bL. r 1 j cDfl^filiHI, r wouo j com 
*£if Hffi. r 1 j t r K;P0 j ^ix-efio^ 

hxmmtAhrv&zw&ftm^mmtx vy? aso 
m&gtts* - ?mm^®.x*mhtitz mi^oiw * 

[0023] ±IEB»*itlR"*-*fc«>, *^<Off^ 
«tS«tx h^A£*#&ftfI«Hbx h^A38l 

; n° 5 * - * x-fo h Qm;*?*-?t w&£\v n* 5 * 
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^•p?i^'(b* {: 5rV^^XxA#Ai^O ;s F%Q^N , 7^-^ 

immzimz fix v •> s tfiBfettMu ^ism b^^h* 

^p 3 p®^Mk^±®a*ifffBMMS^ft-to&^'fb=5:c7) 

[0024] ±tBSW£i&£-r 

i &m^m m b x h r v a h xm^-sm^ ? * - ? v 
ix^H-riB^ft-^ • 5^^^*^ ^ 7tm-tp a p«^ ^ ^ - ^ 
st» ^n^ifrt B¥% ^ - ^ cojii^ffi k mm 

[0025] MiBMZMf&t&tzib. *ftWcom?m 
§ 3tfl-f«« AS!l^#g k , WE3(MH«¥S 
IfiTfeft-^lSlBb x h ^7 A*^3tft-^p a pW^'5^-^T' 

xh h ymmmmyc) 3K«#«st*jt 
*u x—fmemkb * mwtnQW^ *-?mm^ 
& b msftfe-wmuit' * - ?mm^®. m lx 
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Qffi; n* y X - 9 b ftm^ttn -X - * O^ffii 
fyQm'*yX-?cr>MffiM.bm&(m^tt%&it^yX 

-*swst# ^titzmzftm^ttm^itttyx 
&2 tix \ >s mmtm^siM&itwfr ^ ^f^tAH 

<7>^QM^yX -9 b %M^ttWg\£>*yX rtm 

^ - ^ h mtm^nm^it^ * 5 * - * £ as lip 

[0026] ±IElW£i»£-f *ft8Wm#8l 

1 603tfi-^.Ri®^'(bsa^^s«. ®M£±m^z 

IB3tm#iii|@bx VVyMM^^zX ^X%t>ii&m 

mem^wm^xvyy^t^^m^n^yx-^x 

x-h h ^m^m^vu ^yx-?*%h mE^nm^it 

mz x o x % bixizm&SQ&&& uxsr nwfem t 
m&tiE^tt&gitrty x - rmm^mz x ~> xn $>ti 

tzmMi^tm^m^it^yX -?<7Mm.m.b Srfflffl LX 

[0027] ±MiBtozm&-?&tz!t>, *w%comim. 
tz-^mm^em^^ytm^m^ x b^y^zn 

Sftfl-Wghx hfy J*m^&t . «rK3fc#*#R 

mtm^mmtx vyy^^^m^^yx—^x 



mmz ttimam£.£im!&mzmmt&®mwmm 

y x - ?mm¥-mx% ^titz m iftm^ttm^itJ *y* 
-fvMjzmt. miwawmm^&xinmitimte 

yx—7 1 mtm^nmu^yx -^oM^rsr^t 

[0028] ±iBBW£jiJ£-r *»IB^)l9*gi 

fi^RBt x h yy j*w?mmz x ^xnhtihim^ 
mmtxb?yj±fr$> ym^&w ^yx-9xhh^ 

QM^yX-9 b mmm^yx—rznh TOQtf/t 

^nm^it^yx-9 zn&fmmtiwuit^y x-? 
mm^&b. mi^Qm^yx-fmm&xvwimg 

yx-?b %mm&w ^x—9b mmmm^f < 

<b^^*\ -?-ixJ3h : 5:cO*^¥iJS'Ji--i>3tfi# I P a MfFfiifi# 

[0029] ±K@W5r3iJ^-rSJti6. *%Bg«off^jg 
1 9c03tfS-^D D p«^-fb^Hil^a{i. 

izx 9fi-®2tuzMijnimm3tm^frL>ftm^ • Mat 
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Qm'* y * - 9 nma & vw&giv *y*—9 fM§¥R 
mi fr* 5 * - 9 <r> mm.m t m mm^ttm wjt^* y * - 

8&£ftgm* wm-t&%m-%smm^&.x'i> ~> x . 

[0030] ri-c, *f$L<«u iwfestti-f-siibx 

h ^5 AW&fR**. h'7M/-hf 0 (bit/s) 

ibbpi«**, *0jBt«aa»3&<f i (Hz) (f , = 

( n/m) f o +a : n. mtig^Sc. a(i^7-fe>y h 

xb^Ajus tx v?y £.mm^®b 

[00 3 1] SfSL<ti. MKftfl-^fHBbxh 

^ASJje^RA*. t' y M/-f f o ( b i t /s ) <7) 

*asE3Ht^£. »Digug«»* t f 1 < h 2 ) ( f , 

= (n/m) f 0 + a : n, mtig^Sfc, ati^-b: -y 
hJSftft) T'/WPXfltfb'-y Mx-hf 0 (bit/ 

>vxn b i&cth k > mi est^a^st «fc 0 



n.b. mm , mm*mz^x%^ixhMiin$mm 

h ?y j»mm k £ -^tf . 

[00 32] »*L<tS. flriE3fcfI-§«libXh 
/5Al^fgbiH s h'7M/-hf 0 (bit/s)(0 

tttzmmLmmifiK f 1 ihz) (f, = (n/ 

m) f 0 +a:n, mJig£§£gL al^7t7hM 

$c) ^fyr'j y/^ n 7 ^tt y/'J y/ts^- 

msm^mb. m^tm^m^mzx^xn^ti^mi 

bx h7yJ>mm^®b **tf. 
[00 3 3] i^:. if^t<li. BulE^Q^^^- 

(a) iOtifv^JHibxh^ 
AgB^*><i> ri^^/n j tcffl^-r^^JSbxh^A^- 
^M^cs 1 S'MS^SStJKL^ V>ffi ( b ) «fc 

9<S>fl£v*MW»4> r K^0 j tcffl^-r^iiilibxb^ 
^A^BBitgOSrfilSL. r^Hjtrw 

oj %ti?nnmmmmm?>m<7)ikZ¥i%Qmj*yx- 
?bt. r 1 j (7)wmm^m. r 0 j <r>m 

ffi^son, o^*7t«-gi5^aa^^N-9^-^k 

[0034 ] 

mvmmzmaizwm-z . 

(m 1 <oittas»jB)0 1 <o ( a ) , ( b ) \,z*%m<m 1 

Sr^-r. *mmm<rmm&&&imw&msiw. 1 o 

1 li. 3fefi-^fi«tX h^5Aaij£S 10 3k. 
ffl^-^^-^fPfffigBl 0 5k. mB£W5*~9&m 
U 1 0 7 k , ^«B««!aii^ 10 9k. 3Km-f*«fF« 

an 1 1 k£*-r&„ 

[003 5] 3KfS-^««tXh^5^«SE»l 0 3tt* 
aSJg3Kft^-*»^3teJiBtX h^7i»5r#«.. T^Qffl/^ 
7^-^iPWSBl 0 5{i^O^ft-f-SitSbXh^7A^ 
^ 3tft-^p a p®^ - * -I) ¥^Q<1^'7 p< - * 5rt# 
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* y * - * <r>wm t tz itwmm s- sm&ft tec 

[0036] 1 1 1 ICTfeQtt"?.* 

[00 37] mz, m2<7>yu— r-£#j&Lt\ 

-*«Mrc>*. (b) • • ■ftim-ttm^tt&itim 

X 7^7*2 0 3 : ^f-y72 0 1 comfe&gkZWRim 
laHJgP 1 0 9 ClHt*-* . <i2Lt, 11^) (A) ) . 

-C*F% Qffi' ^ - ^ i: ffl&&-ft' SriMffi-T 

^f'y7-2 0 7 : TOO*/*?.*— * k.WQ&£W7* 

( a ) • - comtfrU: uv*\ 1 1 < ti 

(b) -ae^e^^-^^wb^^v^^Ji, # 

<tSHIi±tif^tfc& t ffltS.. (lilt, 01 

<D (B) ) . 

[0 0 38] 3tfi^iHibXh^Aaa^g|51 0 311 

m*M m3 «t a 3 03^, msv* 

D y^i/n^3- 7°3 0 5i:. bx r-i/^HMffi 
§P3 0 7kT'fifj£$il.|>. iWWjRTOU 3K«3aftaf3 
0 3(CJ3V^T. t'y hU-h f o ( b i t / s ) OSrSJ 

^feUOjSUWSHfcVf i (Hz) (f , = { n/m) 
f o + a : n, mfctgSSgL &\±*7^>v YM^) CO 

ffH*SS3 0 7ic*iVvt s W>7'jy^ynX3- 
7*3 0 StCtoTW^it&lfyry ^'ff-^ 1 ^ H5 



[0 03 9] ttz. xm^imt *h ? ? ^MfeBi o 
3<om<?)Mzm4t,z^-r. ^mco^mm^xvyy 

ASO^i 0 311 ityr'jy^^axa-^O 
5 k bx \-?y£<mmU3 0 7 k-t1fj£$*t£. 

[0040] dO^^TU^Tj-^nxa— 7405 
ll ^EHS^C07t-9-^7*U (##:fcIK C 3 ] : H. 

Takara, S, Kawanishi, A. Yokoo, S.Tomaru, T. Kito 
h, and M. Saruwatari, "100 Gbit/s optical signal 
eye-diagram measurement with optical sampling usin 
g organic nonlinear optical crystal" , Electron, Le 
tt., 24, pp. 2256-2258, 1996. ) £?lJfBT'£S. 
h-h. 3tty7'J y^yOX3-74 0 511 b*-y h 

u->f 0 (b i t/s ) cowmigm^bm'o&Lm 

f ! (Hz) ( f ! = ( n/m ) f 0 + a : n , 

Mv^v/'J yyy&vvyMb 

[0041] ±tz. )ety7'jy^»/ax3-740 

b'-yM^-r-f 0 (b i t/s ) CDftm^ZZCOVyy 
f t (Hz) (f, = (n/m) f 0 +a:n. mti:g 

cr>-yyyy yy? a -y ^•c-^-^ri) v^SJKy — hSP 

zofty-hm*t>tiiJ}istiz>y-yy° t J yyxm^ 
z%?t£Lxy-yy°v yymsm^z^mthyt^sm 

h, zzx\ ty7'jyy*^D7?J6tSfcil ^>-b 

tUAmL%t'Zm^&c\ttii s X'Z&. tfz. d&mizfct 

x. *<v3j*i'x.*u-?<om&ttzimmzwmm 
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[004 2] Hl^i^Qffi^^-^IHiiSBl 0 5 b 

m&snvux-fstmai oix-\±. mux. met* 

[ 0 0 4 3 ] 06 ICfcttS^Qffi^^-^fcitfiS 

< i > : xm^mmtx b?7j»mi£® i o 3*»^# 
t>tih%m^wm*.xyy=7i± (me<r> (a) ) icttt 

(2) : SUbXh^A^^^^^^'hS^ 
:fr*»£tl^fcfc#tf)«i*ffi£mO' i:5£#>£ (I26<9 

(B) ) . 

( 3 ) : mz. mmuoisWckwyyv < m 

0' ) ^feSMEU^i^'hSv^fcrrtij^^T^^y^ 

^j£$t£«#L/C, 

N (middle) =N (total)xDXM 

«iu n ( total) te&?yy°v>y£m. Dimmer 

SiP£) ) 

T^s-siryru^^N (middle) mttmtm 

£m (middle) fcfi (I26tf) (C) ) . 

(4) : ml ' =2X {m (middle) -m 

0' } 

tfiSml' Sr^S (H6C0 (D) ) . 

(5) : ml' -alpha (ml' -mO' ) 
-CTR* &Wl"<*H>* L# V^ffi ( a ) 

mO ' +alpha (ml' -m 0 ' ) 

'?$&&ttXl'*C/l'&bdV*tt (b) 

(ML. alpha {iO<alpha <0. 5<7)Ht) i:^«>, 
&!BLl"<Jl4fil,& VMI ( a ) liLhO^SrK;H cO^- 
*&g 1 , L# VMi ( b ) JilT^O^SrK^OtfO^g 
Oi: U Ztl^iUOtttt S 1 » gOfctSWC. ^ilm 
1, m 0 b s 1 . sO 

(E) ) . 

(6) : ( 5) T-^^T^MtS^dHA^ 
Qa v g= | ml -mO |/(sl+sO) 

It'*?*-? (WD) t-t&. 

[0044] muza^h^QW^^—^nxj/m. 

( 1 ) : xm^mmtx h^yj^m^i o 3*>^# 

(A) ) . 

(2) : lit X h/7A(?) ? ^ 

HfrhW<*tzb % <r>mncr>m±m.z l# vmi ( b ) 

(H7C0 (B) ) . 

(3) : mtisOi^izwyyv yr&frknusLi' 



N (middle) =N (total) XDXM 
UIU N (total){S^-y7-U>i/^[. Dtiitfi^- 
<7)x jl-x -Jt (>VVX^b94J»XUv t-OJt) . 

mm) ) -c&m-yrv y?M3kn (middle) bmtt 
mt^mt<^tib^<7). m&Lt&y-rv yy^<r>m. 

/hK/Mfcm (middle) (07(7) (C) ) . 

(4) : L^VMfi (a) =2X {m (middle) ~L 
#^(t (b) ) X-LZ^W. (a) £5g#>-& <H7<7) 

(D) ) . 

(5) : Mmtxh?7J*coo-h. Ml"<;W 5 lx# 

V^I ( a ) JiLhOgP^SriEa^g 1 O— £B i: flxS L . 

l^vmi ( b ) aT^m^jm^ms on-mbwg. 

L . g*r£t£& i: tc J: *) y -f «y r V? LT 1 % 
W0Of%Iml, mOkSflisl, sOJf 
(17(7) (E) ) . 

(6) : ( 5 ) x^tot&^bwmmph 

Qa v g= I ml -mO l/(sl+sO) 

it>^x—?b-th. -timm-so, &\bi,x\zii4 

ZMtt1fiZffi£t &Zbi>X'Z& (##*HR [4] :D. 
Marcuse, "Derivation of Analytical Expressions f 
or the Bit-ErrorProbability in Lightwave Systems w 
ith Optical Amplifiers," IEEE J. Lightwave Techno 
1., Vol.8, No. 12, PP1816-1823, 1990). 

[0045] m8<,zinf&¥-&)Qm^7x--?t5£v : m 
mswu x -rwrnrjuv x&imTcom o x-h ' 

( i ) : tm^-nmtx r-^Aga^ 1 o 3*>^# 
hti&tm-^nmtxhfyMzttix (msco 

(A) ) . 

(2) : mWitXYyj&no-ht&ms^W'h^ 

^frhm^tzb*<7>mncom*Mz l# wn ( b ) t$g 

(128?) (B) ) . 

(3) : fgifitxb^Acod*^ 3ftgl^l<-rt*L# 
vMl ( b ) JaTOS^$rIE«^g Otf)-g|5i:{K5£U 

fflmOi:^«ISs 0$r-?-rl-eM^.|. (18(0 
(C) ) . 

( 4 ) : S&HbX h /7A4«*fe ( 3 ) 
ffcgOSrHLSIV^^g 1 xSr^tf). ^g 1 xOo 

ZLZ^M (a) 2:Jttf>£. g 1 xli, U^;H<D#?fi 

MiScg l fc^nxw yb60^M^gx<7)fife-^^ 

i:#i.tixS (H8^ (D) ) . 
(5) : Mglx^o^K/^LlMi 
(a) BUitfM»fl*jE»4MSs l^-gPfc^L. g/h 

-mmteb'lzj: VT-yfLX u^ju l oTfejfflm 



li:Mm<StHs 1 £-Hvf!h.**>* (08O (E) ) . 
(6): L$VMB(a). (b) &*:tl?tlml , m 
Ofc-T& (H8tf> (F) ) . 

( 7 ) : ( 5 ) "C*ftfc¥J&fflk WWWS3&»6 
Qa v g= | m 1 -mO |/(sl + sO) 

fly*?*-* t-Th. 4HHHRsO. glkLTl4*M 
I3lt#ffi£<R5£?-.&C:kt>-e#l. (ARBOR C4] ) . 
[0046] 09 iZtWr&^&lQm'UX-ftsZXSWL 
X—mmT)Vd[ U XixtefcTFOSi 0 X'h 

( 1 ) : ftft-^siifc x h j*m%& 103^ <m# 

(A) ) . 

(2) : StlbXh^AO^StJgKn^c^ 
IjfrbWVZ k # Ogf&KOS:*:®^ L # V ->ffi ( a ) . S 

k#0&1flOfiydl£rL£^ffi (b) k5£#>.£> (m9<D 

(B) ) . 

(3) : M.mtXh?yJ*cr>o-h. ftmu^MrLZ 
Wfi (a) ULhOgP^iE^^g 1 fciS^L. L#V^ 
ffi ( b ) JaTOSfcftfcjB&Jtfllg 0 k{R5£U Jg/hZ^ 

7-<7f>/U K/P 1 iO^ffim 1 k ^SfilM s 
1. I^WOOT^ttmOfcflBWIlSs 0£:&#>& (H 
9?) (C) ) . 

( 4 ) : ( 3 ) TSfcftfcTJ&ttfcfWflBS*^ 
Qavg= | ml -mO |/(sl+sO) 
X~$& hQfeZ^QWUX—rt U s 1 £$£J£sS 
foJ^X-fh^h. TMSW&gO, glktTli#4 

z^^-^{R^-ri»ii:fc-r'#-& (##*« [4] ) . 

[0047] *g&N9gtt£&ft& . HKtOf!l5g*§5IS:[l 

io, *3j:T/iai lt^-r. 

[00483 @10«(A)-(C)ti, 10Gbit 

. El 1 OO ( A ) ttafcg#»ffl**3 4 Ops/n 

m. 3 1 d BmCDig-£-T-£> 110 

<T> ( B ) tiifcfefrsMfi** 1 360 P s/nm, &/J^ft 

iV7 3 1 d B mOi§-£-T'£> 0 . 0 1 00 ( C ) 

il^ifcfittf 340ps/nm. ft'hg^NV 3 9 d 

B m^tj) S . 

[0049] -f Srfc^. mi Ocr, (A) k ( B ) OJt^ 

Kin (S«<0*#vM»<59t-7 ) <^*<otw 

[0050]H10C0(A) k (C) <0S5f£C*±. 
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[005 11 0110(A), (BXDfyylilMiO 

%m*$m.mzmuLtz%><nx'h%>. t^t'*>^yy 

7 &lfcK#iS:ffi# 34 0ps/nm, 

3 1 d Bm<r>%r&<7M$: 1 k LT*^.*— 9<7fg&& 

[0052] SfflloH 1 l <r> ( A ) ^z^tV'yyM. & 

TBSS-fLy*?*— 9 s l o^-fb. u^o k i <rw-i%m.<r> 

m*) ctfot, ^Qfa}^*-9<7ym>-bW&g\t 
^.x— * s lotlflntfji^fis. 

[0053] *i<7)ia 1 1 <Z> < B ) tC^-T^^ 7(4. S/Jn 

"T7 - fi0^-{ Lfctt-T -5. W Q ffi' < 5 ^ - 9 (rmt , 
^^•fb'^5p<-^s l<0^-fb. K/WOi: lco^ffi 

Ztil&EMnrjycom&Sitcviir&b ESUT^ S . 

[0054] (^2<0SIM?B® ) 012 fc#S&8JiOfS2 

**rT . *HSW®05tffi-i-^«^t;SH^1^B 1 2 
0 1 ti. ^l^S 1 2 0 3 k , Jt«#S1@t X h^7A 
SU^12 0 5i:. • 3t3S^^JSSI^gP 12 0 7 

k „ ^Qffl^-7P<-^ffFflf^ 12 0 9k. Tl&fi^^l 

wifc^^^-^ffpfiffigp 1211k. %MW®imm 1 2 

13k. ^«#ft«fffii^l 2 14k*1Tt*. 
[0055] ^HgS 1 2 0 3 (iMI^fl-^^^Urr 

^. . ftm^mmtxh y^M.m^.m 1205 {4^$tt 
h . 3tm# • sesiffaassisaw 1 2 0 7(4^iis$it^fl!i 

a . ¥%Qffi^*7^-^fPflfligei 2 0 9{43tfi-f-®ilt 
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